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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the schematic-capture equipment of a CAD system. 
[0002] 

[Description of the Prior Art] In CAD which designs LSI, two or more parameters are set to the 
element used for a schematic capture, and the designer had set up all the values of an element 
parameter conventionally. i. 
[0003] The schematic capture using the conventional CAD system is equipped with a library 44, the 
parameter value setting means 40, the symbol selection means 41, the circuit diagram creation means 
42, and display 43 as shown in drawing 1 1 . 

[0004] The library 44 has two or more symbols 441, 442, and 443 and — . A symbol expresses basic 
elements, such as resistance and a transistor. The parameter is attached to these element symbols. For 
example, parameter 441a is attached to the symbol 441, and parameter 442a is attached to the symbol 
442. When performing a schematic capture using the element symbol of a limited individual, since 
the variation of an element is expressed, these parameters are used. When drawing 12 is referred to 
here, the element in a library 45 consists of a symbol 46 which is a NPN type transistor, and a 
parameter 47 attached to the symbol 46, and there are parameter 47a which is information required 
for a layout, parameter 47b which is information required for a simulation in a parameter 47. In 
addition, in order to maintain the reliability of a library, rewriting of these parameters has become 
impossible. 

[0005] The parameter value setting means 40 is used when setting parameter value as the parameter 
of the element symbol arranged in the circuit diagram using a library 44. For example, as shown as 
sign 47c in drawing 12 , when the numeric value changes into other values "1" and the parameter NL 
with which it is set up, the parameter value setting means 40 is used. 

[0006] The symbol selection means 41 is used when choosing the symbol in a library 44 when 
arranging an element symbol in a circuit diagram, or choosing an arbitrary symbol from two or more 
element symbols arranged at the circuit diagram. 

[0007] The circuit diagram creation means 42 is used, when arranging an element symbol in a circuit 
diagram or connecting the terminal between symbols to it with wiring. 

[0008] The procedure which inputs a circuit diagram in such a CAD system serves as the following. 
First, by the symbol selection means 41 , a symbol is chosen from a library 44 and it arranges in the 
predetermined position on the screen of display 43 using the circuit diagram creation means 42. 
Then, the selected symbol is displayed on the predetermined position on the screen of display 43. 
Next, the parameter value attached to the symbol which chose arbitrary symbols out of the symbol 
currently displayed on the circuit diagram, and was chosen using the parameter value setting means 
40 by the symbol selection means 41 is set up. Thus, after setting up required parameter value, the 
terminal between required symbols is connected with wiring using the circuit diagram creation 
means 42. 

[0009] Here, the case where a circuit diagram as shown in drawing 13 as one example is inputted 
into a CAD system is considered. The symbol 46 in the library 45 shown for inputting a symbol 48 at 
drawing 12 is chosen, and it arranges in a circuit diagram. Next, the parameter value of the parameter 
49 attached to the symbol 48 is set up using the parameter value setting means 40. In addition, since 
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the symbol 48 has chosen and arranged the symbol 46, the parameter 47 attached to the symbol 46 is 
attached to a symbol 48 as it is, and turns into a parameter 49. 

[0010] The example of a parameter value setting means 40 to use when setting the parameter value 
of a parameter 49 as drawing 14 is shown. Moreover, the example of the interrelation between the 
numeric values in a parameter 49 is shown in drawing 15 . Drawing 14 (a) shows the situation before 
changing parameter value. For example, the case where the parameter name in this changes the value 
of the parameter 50 with which parameter value is set up with "1" by NL by the help is considered. 
Drawing 14 (b) shows the situation after changing the parameter value of a parameter 50 into "2" 
from "1." In connection with having changed the parameter 50 into the parameter 51, in order to 
satisfy the parameter interrelation formula 56, you also have to change a parameter 52 by the help. 
Drawing 14 (c) shows the situation after changing the parameter value of a parameter 52 into "2" 
from "1 " In order to satisfy the parameter relational expression 57 in connection with furthermore 
having changed the parameter value of a parameter 52 into "2" from "l", you also have to change a 
parameter 54 with a help. Drawing 14 (d) had to change the parameter value of a parameter with the 
help. 

[probiem(s) to be Solved by the Invention] As mentioned above, conventionally, there is a thing in a 
CAD system which a setup of a parameter was performed by the help and was mutually related with 
the parameter by the function, and since it will influence other parameter value when such one 
parameter value is changed, many problems about a setting error are serious. 
[0012] It may be said that one is not easy to discover the setting mistake of parameter value when 
setting up the parameter value of the symbol arranged in the circuit diagram in the schematic capture 
which used the CAD system. Therefore, when the setting mistake of the parameter value of an 
optional parameter is caused, possibility of causing the setting mistake of parameter value also about 
the parameter and the parameter which has an interrelation is included. 

[0013] Moreover, if the optional-parameter value of the parameter attached to the symbol is set up, 
you have to set up parameter value with a help also with the parameter and the parameter which has 
an interrelation. 

[0014] Furthermore, if there are a parameter in which the setting mistake was found, and a parameter 
which has an interrelation when the setting mistake of parameter value is discovered, you have to 
correct each parameter value with a help. . 
[0015] this invention is made in consideration of the above-mentioned situation, the setting number 
of the parameter value of the symbol arranged in the circuit diagram can be cut down, and it aims at 
offering the schematic-capture equipment Of the CAD system which can be easily discovered also to 
the setting mistake of parameter value. 

[0016] Furthermore, this invention aims at offering the schematic-capture equipment ot the l_AU 
system whose specification change was enabled according to the difference in a semiconductor 
manufacture process etc. 

[0017] ... 
[Means for Solving the Problem] The schematic-capture equipment of the CAD system ot mis 
invention The library which has the symbol by which the error rule and calculation rule about the 
parameter and this parameter with which the property is expressed about the various elements which 
constitute a design circuit were defined, A symbol selection means to choose a processing-object 
symbol among the symbols of the various aforementioned elements, A circuit diagram creation 
means to connect the terminal of the aforementioned processing-object symbol with wiring, and to 
create a circuit diagram block, When the 1 st parameter value setting means and aforementioned 
parameter setup means which sets up the input numeric value to a circuit diagram block as a numeric 
value of the parameter of this processing-object symbol set up the numeric value of the 
aforementioned parameter, the parameter value error-checking section which performs error 
checking about the numeric value of the parameter by the parameter error rule defined to the 
aforementioned processing-object symbol, When the aforementioned parameter value setting means 
sets up the numeric value of the aforementioned parameter, The parameter value calculation section 
which calculates parameter value by the parameter value calculation rule defined to the 
aforementioned processing-object symbol, It is characterized by having the 2nd parameter value 
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setting means which sets up the parameter value calculated in the aforementioned parameter value 
calculation section as a numeric value of the parameter of the aforementioned processing-object 
symbol. 

[0018] Moreover, as for the schematic-capture equipment of the CAD system of this invention, it is 
desirable to have the rewriting means which rewrites a parameter error rule and a parameter 
calculation rule. 
[0019] 

[Function] If only the parameter except the parameter which is called for in a manual setup by the 
function which makes only other parameters a variable according to this invention which must be set 
up independently is set up, since the remaining parameters are asked for and set automatically by the 
functional caluculus, the number of the parameter which must carry out a manual setup is cut down, 
and they can attain simplification of setting operation. 

[0020] Moreover, reduction of a setting mistake can also be aimed at from the number of a manual 
setting parameter being reducible. 

[0021] Discovery of the setting mistake from the number of the parameter which needs a check 
becoming fewer for the same reason also becomes easy. 

[0022] Furthermore, since such a mistake is automatically detected by the error-checking function by 
setting up a fundamental setting mistake like a setup of the numeric value which cannot exist as a 
parameter error rule, setting mistake discovery work can be reduced. 

[0023] Correction of the discovered parameter can reduce correction of a mistake of only the part 

which requires only a manual setting parameter further again. 

[0024] 

[Example] The composition of one example of the schematic-capture method by this invention is 
shown in drawing 1 . In this drawing, the parameter value setting means 1 and the symbol selection 
means 5 play the same role as usual fundamentally. That is, the parameter value setting means 1 is 
used when setting a numeric value as the parameter of the element symbol arranged in the circuit 
diagram using a library 8. This setting processing is divided into a manual setup by the user, and 
automatic setting by the arithmetic operation of CPU. In a manual setup, since it asks by automatic 
setting only from the numeric value of the parameter set up unlike the former, only the other thing 
which must be set up independently will be set up. By the function defined to each parameter in 
automatic setting, arithmetic operation is made and each numeric value is calculated automatically. 
And as shown as sign 1 la, for example in drawing 2 , when changing into other numeric values 
about the parameter NL with which the numeric value is set up as " 1 ", the parameter value setting 
means 1 is used. The symbol selection means 5 is used when choosing the symbol in a library 8 
when arranging an element symbol in a circuit diagram, or choosing an arbitrary symbol from two or 
more element symbols arranged at the circuit diagram. The content of this library 8 can rewrite freely 
a parameter error rule and a parameter calculation rule by the rewriting means which is not 
illustrated. Thereby, specification change according to the difference in a semiconductor 
manufacture process etc. is enabled. The circuit diagram creation means 6 is used, when arranging an 
element symbol in a circuit diagram or connecting the terminal between symbols to it with wiring. 
The procedure which inputs a circuit diagram in such a CAD system serves as the following, for 
example. First, by the symbol selection means 5, a symbol is chosen from a library 8 and it arranges 
in the predetermined position on the screen of display 7 using the circuit diagram creation means 6. 
Then, the selected symbol is displayed on the predetermined position on the screen of display 7. 
Next, the numeric value attached to the symbol which chose arbitrary symbols out of the symbol 
currently displayed on the circuit diagram, and was chosen using the parameter value setting means 1 
by the symbol selection means 5 is set up. Thus, after setting up a required numeric value, the circuit 
diagram creation means 6 is used and the terminal between required symbols is connected with 
wiring. 

[0025] And the schematic-capture equipment of this example newly prepares the parameter 
calculation rules 81c, 82c, and 83c and -- to the symbols 81, 82, and 83 of a library 8, and - with 
Parameters 81a, 82a, and 83a, and the parameter error rules 81b, 82b, and 83b and other than --. 
For example, the parameter error rule 12 and the parameter calculation rule 13 other than a parameter 
1 1 are given to the symbol 10 of the NPN type transistor in the library 9 shown in drawing 2 . The 
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rule of the conditional expression about each numeric value of a parameter 1 1 or error condition is 
defined as the parameter error rule 12, and the value becomes an error when each numeric value does 
not satisfy the rule corresponding to it. For example, as for the transistor of "0", the emitter size 
width of face W should not exist, and, for the reason, the rule of W> 0 is adopted. The value 
becomes an error, in order not to satisfy the rule, when this is temporarily set up with "0." The 
formula for calculating the numeric value of each parameter of a parameter 1 1 and the formula 
showing the interrelation between parameters are defined as the parameter calculation rule 13. 
[0026] Moreover, in this invention, the parameter value error-checking section 2, the parameter value 
calculation section 3, and the parameter value setting section 4 are newly formed to the parameter 
value setting means 1 of a symbol. The flow of processing of the parameter value error-checking 
section 2, the parameter value calculation section 3, and the parameter value setting section 4 is 
shown in drawing 3 . The parameter value error-checking section 2 and Stepl07 are equivalent to the 
parameter value calculation section 3, and SteplOl, Step 106, and Step 108 are equivalent to the 
parameter value setting section 4 for the inside of this drawing, and Step 102-105. 
[0027] First, in SteplOl, the parameter value setting means of the element on the circuit diagram 
chosen by the symbol selection means 5 is started. Subsequently, it also judges terminating 
processing, not actually set up, even if it starts a parameter value setting means by this SteplOl about 
whether the parameter was actually set up in Stepl02 for a certain reason. Consequently, when 
judgment is set to YES, in Stepl03, each rule of the error about the set-up parameter and calculation 
is taken out. For example, when it sets up about parameter 81a of a symbol 81, corresponding error 
rule 81b and corresponding calculation rule 81c will be taken out. Subsequently, it judges whether 
the numerical check of a parameter is first performed using an error rule, and the numeric value fills 
a rule with Stepl04. Consequently, when judgment is Yes, next, in Stepl07, parameter value is 
calculated using a parameter calculation rule, and the parameter value calculated by the calculation is 
set as the parameter value setting column by the parameter value setting means in Stepl08. 
[0028] When the judgment in Step 105 is No, it moves to Step 106, and indicates that it is an error on 
the screen of display 7, and parameter value is made to reconfigure. This reconfiguration processing 
is the same as that of SteplOl. 

[0029] The routine concerned is made ended, in order that there may be no actually set-up parameter, 
when the judgment in Stepl02 is No. 

[0030] The case where a circuit diagram as shown in drawing 4 using the schematic-capture method 
by such this invention is inputted into a CAD system is explained. 

[0031] First, in order to input a symbol 14, the element of a symbol in the library 9 shown in dr aw ing 
2 chooses the symbol 10 which is a NPN type transistor using a symbol selection means, and 
arranges in a circuit diagram. The parameter 1 1, the parameter error rule 12, and the parameter 
calculation rule 13 of a symbol 10 are attached to the arranged symbol 14. 

[0032] If a symbol is arranged, the arbitrary numeric value of the parameter 15 which next uses the 
parameter value setting means 1 , and is attached to the symbol 14 will be set up with a help. The 
example of a parameter value setting means 1 to use when setting each numeric value of a parameter 
1 5 as drawing 5 is shown. 

[0033] Drawing 5 (a) shows the situation before changing the numeric value of a parameter. Here, 
the case where the numeric value of the parameter NL in drawing 5 (a) changed into "2" from "1" the 
numeric value of the parameter 18 which is "1", and considers as drawing 5 (b) is explained. 
[0034] Here, the flow of processing of the concrete parameter value error-checking section and the 
parameter value calculation section is shown, also referring to drawing 7 . 

[0035] If it changes into the value which shows Parameter NL to a sign 1 9 from the value shown in a 
sign 18 (Stepl0l,102), the parameter value error-checking section 2 mentioned above will perform 
error checking of the numeric value "2" set as the parameter 19 using the parameter error rule. The 
parameter error rule which is used in the case of this example is shown in drawing 6 (a). Since the 
numeric value "2" set up as shown in a sign 19 from the error rule 23 is larger than "0", the 
parameter value error-checking section ends processing as that errorless (StagelOl (SteplOl ,102)). 
[0036] After processing of parameter value error checking is completed, next, the parameter value 
calculation section calculates a numeric value by using a parameter calculation rule. The parameter 
calculation rule which is used in the case of this example is shown in drawing 6 (b). The formula 
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about the. parameter name AREA with the need of recalculating a numeric value is defined as the 
parameter calculation rule 24 with change of the numeric value of the parameter name NL. The 
parameter value calculation section calculates the new numeric value of the parameter name AREA 
using the parameter calculation rule 24. 

[0037] When the numeric value of the parameter name AREA can be found by the parameter value 
calculation section, the parameter calculation section shows the parameter calculation rule about the 
changed parameter name AREA below to drawing 6 (c). The parameter calculation section calculates 
the new numeric value of the parameter name ENUM using the parameter calculation rule 25 
(Stage 102 (Step 103-105)). 

[0038] If the numeric value of the parameter name ENUM can be found by the parameter calculation 
section, next, the parameter calculation section will perform the numerical calculation using the 
parameter calculation rule about the parameter name ENUM. In this case, the parameter calculation 
rule to be used is shown in drawing 6 (d). Since the formula is not set to the parameter calculation 
rule 26, the parameter calculation section ends processing (Stage 103 (Step 107)). 
[0039] Thus, if a new numeric value is determined, next, the parameter value setting section will set 
a new numeric value as the parameter value setting column in a parameter value setting means 
(Stage 104 (Step 108)). 

[0040] Drawing 5 (c) shows signs that the new numeric value was set as parameters 20, 21, and 22 
by the parameter setup section. 

[0041] Next, the case where the setting mistake of the numeric value by the help occurs using the 
parameter value setting means of drawing 8 is explained. 

[0042] Drawing 8 (a) shows the situation before changing the numeric value of a parameter. It 
changes into "-5" which shows the parameter NL in drawing 8 (a) with a sign 28 from the numeric 
value "1" shown with a sign 27, and it explains, also referring to drawing 9 about the case where it 
considers as drawing 8 (b). 

[0043] If the numeric value of Parameter NL is changed into a numeric value "-5" from a numeric 
value "1" (Stage201 (Stepl01,102)), the parameter value error-checking section will perform error 
checking of the numeric value set as the parameter 28 using the parameter error rule (Stage202 (Step 
103-105)). In addition, the parameter error rule of drawing 6 (a) shall be used also in this case. 
[0044] From the error rule 23, as shown in a sign 28, since the numeric value n -5" set up by the help 
is smaller than "0", the parameter value error-checking section judges a parameter to be an error, and 
in order to make the numeric value reconfigure, it displays a parameter value setting means on the 
screen of display 7 (Stage203 (Step 106)). 

[0045] The situation after changing the numeric value of a parameter 28 into "3" from "-5" by the 
help using a parameter value reconfiguration means is shown in drawing 8 (c). Processing of the 
parameter value error-checking section at this time and the parameter value calculation section is 
shown in drawing 10 . 

[0046] If it changes into the value which shows Parameter NL with a sign 29 from the value shown 
with a sign 28 (Stage301 (Step 10 1,1 02)), the parameter value error-checking section 2 mentioned 
above will perform numerical "2" error checking using a parameter error rule. The parameter error 
rule which is used in the case of this example is shown in drawing 6 (a). Since the numeric value "3" 
set up as shown in a sign 19 from the error rule 23 is larger than "0", the parameter value error- 
checking section ends processing as that errorless (Stage302 (Step 103-105)). 
[0047] After processing of parameter value error checking is completed, next, the parameter value 
calculation section calculates a numeric value by using a parameter calculation rule. The parameter 
calculation rule which is used in the case of this example is shown in drawing 6 (b). The formula 
about the parameter name AREA with the need of recalculating a numeric value is defined as the 
parameter calculation rule 24 with change of the numeric value of the parameter name NL. The 
parameter value calculation section calculates the new numeric value of the parameter name AREA 
using the parameter calculation rule 24. 

[0048] When the numeric value of the parameter name AREA can be found by the parameter value 
calculation section, the parameter calculation section shows the parameter calculation rule about the 
changed parameter name AREA below to drawing 6 (c). The parameter calculation section calculates 
the new numeric value of the parameter name ENUM using the parameter calculation rule 25. 
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[0049] If the numeric value of the parameter name ENUM can be found by the parameter calculation, 
section, next, the parameter calculation section will perform the numerical calculation using the 
parameter calculation rule about the parameter name ENUM. In this case, the parameter calculation 
rule to be used is shown in drawing 6 (d). Since the formula is not set to the parameter calculation 
rule 26, the parameter calculation section ends processing (Stage303 (Stepl07)). 
[0050] Thus, if a new numeric value is determined, next, the parameter value setting section will set 
a new numeric value as the parameter value setting column in a parameter value setting means 
(Stage304(Stepl08)). 

[0051] The situation after the parameter value setting section resets the parameter "3" set up with the 
parameter value setting means of drawing 8 (c) as the original parameter value setting means is 
shown in drawing 8 (d). 

[0052] If a numeric value "3" is set as a parameter 29 by the parameter value setting section, the 
parameter error-checking section will perform again error checking of the numeric value set up as 
the sign 29 of Parameter NL showed using the parameter error rule 23. Shortly, since parameter 
value "3" is larger than "0", it ends processing as that errorless. 

[0053] Next, the parameter value calculation section performs the numerical calculation of each 
parameter using the parameter calculation rules 24, 25, and 26. 

[0054] If the new value of a parameter is determined by the above processing, the parameter value 
setting section will set the new value of the parameter as the parameter value setting column in a 
parameter value setting means. Drawing 8 (e) shows the situation as Parameters NL, AREA, and 
ENUM are shown in signs 30, 31, and 32, after the parameter value setting section sets up new 
parameter value. 
[0055] 

[Effect of the Invention] If only the parameter except the parameter which is called for in a manual 
setup by the function which makes only other parameters a variable according to this invention 
which must be set up independently is set up as explained above, since the remaining parameters are 
asked for and set automatically by the functional caluculus, the number of the parameter which must 
carry out a manual setup is cut down, and they can attain simplification of setting operation. 
[0056] Moreover, reduction of a setting mistake can also be aimed at from the number of a manual 
setting parameter being reducible. 

[0057] Discovery of the setting mistake from the number of the parameter which needs a check 
becoming fewer for the same reason also becomes easy. 

[0058] Furthermore, since such a mistake is automatically detected by the error-checking function by 
setting up a fundamental setting mistake like a setup of the numeric value which cannot exist as a 
parameter error rule, setting mistake discovery work can be reduced. 

[0059] Correction of the discovered parameter can reduce correction of a mistake of only the part 
which requires only a manual setting parameter further again. 



[Translation done.] 
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